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1
ADJUSTABLE SUSPENSION HEIGHT
MODIFICATION APPARATUS

FIELD OF THE INVENTION

The present invention relates to automotive suspension
systems generally, and more particularly to apparatus and
methods for adjustably modifying automotive suspension
ride height.

BACKGROUND OF THE INVENTION

Automotive suspension systems in use today incorporate a
variety of arrangements to best suit the intended applications.
A common automotive suspension arrangement includes a
coil spring mounted between an axle supporting the wheel
assemblies, and the vehicle frame, so as to insulate movement
of the wheel assembly from the vehicle frame. In some
instances, vehicle owners wish to modify the height of the
vehicle frame with respect to its wheels. For example, certain
vehicles, such as light-duty trucks, are originally equipped
with a suspension that elevates the rear of the vehicle to a
greater extent than the front, so as to accommodate for a level
vehicle upon loads being placed at the rear end of the vehicle.
In such arrangements, some vehicle owners wish to “pre-
level” the suspension by raising the front of the vehicle frame
to match the extent of vehicle lift provided by the manufac-
turer at the rear. Such raising of the front suspension of a
vehicle is commonly referred to as “suspension leveling”.
Other applications for raising the suspension height of a
vehicle include vehicle owners who simply wish to raise the
height of the vehicle frame relative to the wheels for ground
clearance or aesthetic purposes.

Devices for effectuating such suspension height modifica-
tion include static spacers of fixed dimension that are typi-
cally placed between the top of the spring and the vehicle
frame at the point of connection therebetween. Other suspen-
sion height increasing solutions involve fixed dimension
spacers disposed between individual coils of the coil spring.
In either case, the extent of the suspension height increase is
predetermined by the dimension of the static spacer utilized.
In many instances, the effect on vehicle ride quality due to
suspension height extension is unpredictable. As a result,
suspension height modifications are many times repeated in
order to achieve a desired balance between suspension height
and vehicle ride quality. Since the procedure for installation
or removal of conventional suspension spacers is relatively
time consuming, and therefore expensive, a need exists in the
art for a suspension height adjustment mechanism that
enables suspension height modification while in an installed
condition on the vehicle suspension. There is a further need in
the art to provide a vehicle suspension adjustment mechanism
that can provide for a wide range of suspension height modi-
fication through a single device. It is envisioned that the
apparatus of the present invention meets the needs in the art
identified above.

SUMMARY OF THE INVENTION

By means of the present invention, suspension height of a
vehicle may be adjustably modified, wherein an extent of
suspension height increase may be selectively adjusted in an
efficient manner without suspension component disassembly.
Such selective adjustment may in fact be accomplished while
the suspension height adjustment apparatus, as well as its
coordinating suspension componentry, remain in an installed
condition.
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In a particular embodiment, a coil spring suspension height
modification apparatus of the present invention includes a
frame connection plate that is securable to a spring housing of
a vehicle frame, wherein the frame connection plate has a
mounting portion extending as a flange circumaxially out-
wardly from an annular adjustment member engagement por-
tion for operable placement in juxtaposition with the spring
housing. The adjustment member engagement portion
includes an inner annular surface annularly arranged about
the axis and defines a first channel, and further includes a first
threaded portion.

The apparatus further includes an adjustment member hav-
ing a first engagement portion that is threadably engageable
with the first threaded portion of the adjustment member
engagement portion. Relative rotation of the adjustment
member and the adjustment member engagement portion,
when threadably engaged, causes the adjustment member to
move axially in the first channel with respect to the frame
connection plate. A second engagement portion extends axi-
ally from a bearing surface of the adjustment member, and
includes an axial feature that is configured for working coor-
dination with a first drive tool.

The apparatus has a coil spring brace plate that is position-
able circumaxially about the first engagement portion of the
adjustment member, with the coil spring brace plate including
a shield portion forming an annular wall extending axially
from a brace portion of the coil spring brace plate to define an
outer perimeter boundary to an inner brace surface of the
brace portion. The annular wall terminates at an outer lip,
with a first height being defined between the inner brace
surface and the outer lip.

The apparatus further includes a jam nut for securing the
coil spring brace plate to the bearing surface of the adjustment
member. The jam nut has a first portion specifically config-
ured for working coordination with a second drive tool, and a
cap portion for threadable engagement with the second
engagement portion of the adjustment member to an extent to
be contactable with the inner brace surface. The cap portion
exhibits a second height that is greater than the first height.
The jam nut also has a second channel that extends axially
therethrough to define an access aperture at the first portion,
wherein the access aperture and the second channel have a
circumaxial dimension that is sufficient to permit passage of
the first drive tool therethrough to the axial feature of the
second engagement portion of the adjustment member.

In another embodiment, a method for modifying a coil
spring suspension height includes installing the apparatus
described above by securing the frame connection plate to the
spring housing of a vehicle frame and positioning a coil
spring between a wheel assembly and the coil spring brace
plate so that a first end of the coil spring applies an axially
expansive spring force to coil spring brace plate. The coil
spring is secured about the shield portion to properly position
the spring with respect to the adjustment apparatus.

The jam nut is then loosened said from bearing contact with
the inner brace surface, and a tool is inserted through the
access aperture of said jam nut to engage with the axial
feature of the second engagement portion of the adjustment
member. The tool is then operated to rotate the adjustment
member to an extent sufficient to axially move the adjustment
member with respect to the frame connection plate by a
determined amount. The jam nut is then counter-rotated to
tighten the jam nut into bearing contact with the inner brace
surface, to an extent that rotationally locks the adjustment
member with respect to the frame connection plate.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded schematic view of a coil spring
suspension height modification apparatus in its operational
position in a vehicle suspension;

FIG. 2 is a top perspective exploded view of a coil spring
suspension height modification apparatus;

FIG. 3 is a bottom perspective exploded view of a coil
spring suspension height modification apparatus;

FIG. 4A is an exploded view of a coil spring suspension
height modification apparatus;

FIG. 4B is a cross-sectional view of the apparatus illus-
trated in FIG. 4A;

FIG. 5 is a bottom perspective view of a coil spring sus-
pension height modification apparatus;

FIG. 6 is a top plan view of a coil spring suspension height
modification apparatus;

FIG. 7 is a bottom plan view of a coil spring suspension
height modification apparatus;

FIG. 81s afront elevational view of'a coil spring suspension
height modification apparatus;

FIG. 9 is a rear elevational view of a coil spring suspension
height modification apparatus;

FIG. 10 is a left side elevational view of a coil spring
suspension height modification apparatus;

FIG. 11 is a right side elevational view of a coil spring
suspension height modification apparatus; and

FIG. 12 is a side elevational exploded view of a coil spring
suspension height modification apparatus.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The objects and advantages enumerated above together
with other objects, features, and advances represented by the
present invention will now be presented in terms of detailed
embodiments described with reference to the attached draw-
ing figures which are intended to be representative of various
embodiments of the invention. Other embodiments and
aspects of the invention are recognized as being within the
grasp of those having ordinary skill in the art.

With reference now to the drawings, and first to FIG. 1, a
coil spring suspension adjustment apparatus 10 is illustrated
in an exploded diagram in its typical operational arrangement
between a spring housing 4 of vehicle frame 8 and a vehicle
coil spring 9. Through such an arrangement, apparatus 10
may act as a spacer between upper end 34 of coil spring 9 and
the associated spring housing 4 of vehicle frame 8. In some
embodiments, apparatus 10 includes a coil spring brace plate
12, a frame connection plate 14, and an inner adjustment
member 16, which adjusts any axial separation between
plates 12, 14. Such adjustable axial separation of plates 12, 14
effectuates the suspension height modification of apparatus
10 of the present invention.

In operation, frame connection plate 14 may be securable
to spring housing 4 with one or more bolts (not shown)
passing through one or more apertures 52 and respective
aligned apertures 7 in spring housing 4. The bolts may be
fixed in place with, for example, appropriately configured
nuts to secure frame connection plate 14 to spring housing 4
of vehicle frame 8. In some embodiments, frame connection
plate 14 may include a locator element 53 extending from a
mounting portion 50 so as to be operably received through a
respective aperture 7 in spring housing 4. The reception of
locator element 53 through such aperture 7 assists in the axial
alignment of frame connection plate 14 with spring housing
4.
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In the illustrated embodiment, frame connection plate 14
includes a mounting portion 50 and an adjustment member
engagement portion 54. Apertures 52 are preferably disposed
in mounting portion 50 in a predetermined configuration to
permit engagement of mounting bolts therethrough. Adjust-
ment member engagement portion 54 may be disposed about
an axial aperture 56 in frame connection plate 14. In the
illustrated embodiments, at least a portion of adjustment
member engagement portion 54 may be threadably engage-
able with inner adjustment member 16. An example threaded
portion 58 of adjustment member engagement portion 54 is
illustrated in FIG. 2.

Inner adjustment member 16 may be a unitary structure
having a first engagement portion 62 and a second engage-
ment portion 64. First engagement portion 62 may, for
example, be threaded, and may in particular be threaded in a
manner to be threadably engageable with threaded portion 58
of frame connection plate 14. Accordingly, in the embodi-
ment illustrated in the drawings, an outer surface of first
engagement portion 62 is engageable with adjustment mem-
ber engagement portion 54 of frame connection plate 14 at
axial aperture 56 thereof. In one embodiment, outer diameter
D, is substantially similar to, but slightly smaller than, diam-
eter D, of axial aperture 56, such that first engagement portion
62 is permitted to engage with adjustment member engage-
ment portion 54 within axial aperture 56.

In some embodiments, adjustment member engagement
portion 54 of frame connection plate 14 extends below first
plane “A” of mounting portion 50, and may so extend per-
pendicularly from mounting portion 50. Such extension of
adjustment member engagement portion 54 may be provided
to accommodate at least a portion of height H, of first engage-
ment portion 62 within axial aperture 56. In some embodi-
ments, height H, is less than or equal to height H, of frame
connection plate 14. In this manner, first engagement portion
62 of inner adjustment member 16 is provided with a full
engagement height that does not, in operation, require exten-
sion below a plane containing upper surface 51 of frame
connection plate 14, thereby avoiding interference with
spring housing 4.

Inner adjustment member 16 may include a first axial
opening 66 in first engagement portion 62, and an axial fea-
ture 68 in second engagement portion 64. Axial feature 68
may include an opening which extends axially through at
least a portion of second engagement portion 64. In some
embodiments, axial feature 68 is configured to receive a pro-
jection from a wrench, or other tool, such as a rotation-
inducing tool to assist in manipulating inner adjustment
member 16 with respect to frame connection plate 14. In the
illustrated embodiment, a tool may be utilized to induce rota-
tion of inner adjustment member 16 with respect to frame
connection plate 14, which frame connection plate 14 may be
maintained in a rotationally stationary orientation with
respect to inner adjustment member 16 through the engage-
ment to spring housing 4. In the illustrated embodiment,
second axial opening 68 has a substantially square cross-
section to operably receive a square-profile socket drive tool,
such as a 0.5 inch socket drive. Other cross-section configu-
rations and dimensions for axial feature 68, however, are
contemplated by the present invention. Moreover, other fea-
tures, such as projections or the like may be utilized in place
of, or in addition to, an opening 68 for selective coupling
thereto by a tool.

In some embodiments, a transition portion 69 is provided
on inner adjustment member 16 between first engagement
portion 62 and second engagement portion 64. Transition
portion 69 may have a tapered profile as illustrated in FIG. 4B
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to enable rotatable engagement with coil spring brace plate
12. The tapered surface of transition portion 69 assists in
minimizing frictional forces created at the junction of inner
adjustment member 16 and coil spring brace plate 12, thereby
facilitating relative rotational movement therebetween. Such
tapered configuration of transition portion 69 further assists
in properly seating coil spring brace plate 12 about second
engagement portion 64 of inner adjustment member 16.

Though inner adjustment member 16 is described above
and depicted in the drawings as being threadably engageable
with one or more of plates 12, 14, itis contemplated that other
mechanisms of engagement are contemplated. For example,
inner adjustment member 16 may be coupled to plates 12, 14,
either fixedly or otherwise, and itself be axially extendable
along axis “B”. Example mechanisms for obtaining axial
extendibility of inner adjustment member 16 include worm
gears, screw drives, ratchet systems, and the like. Applicants
contemplate, therefore, that apparatus 10 may be provided in
a variety of combinations, with a common characteristic
being that height dimension H, of apparatus 10 is selectively
modifiable. In some embodiments, the selective modification
of height dimension H; may be effectuated while apparatus
10 is in a fully installed condition. In some embodiments, the
selective modification of height dimension H; may be accom-
plished without disassembly of the coil spring suspension
strut assembly, such as removal of coil spring 9 from spring
housing 4. Height dimension H; may be adjusted, for
example, from between about 0.5 to about 5 inches.

Coil spring brace plate 12 may include an aperture 72. Coil
spring brace plate 12 may be operably positionable upon
bearing surface 57 of inner adjustment member 16, and may
be seated thereupon at tapered portion 77, which may be in
operable juxtaposition with tapered surface 69 of inner
adjustment member 16. Because coil spring 9 is operably in
compression, its restorative spring force is applied to brace
surface 90 of brace portion 92 of coil spring brace plate 12.
The restorative spring force acts along central axis “B”, and
forces coil spring brace plate 12 upon bearing surface 57 of
inner adjustment member 16. With frame connection plate 14
secured to spring housing 4 as described above, coil spring
brace plate 12 and inner adjustment member 16 may be axi-
ally displaced along central axis “B” as a result of axial
movement of inner adjustment member 16 with respect to
frame connection plate 14. Axial movement of'the coil spring
brace plate 12/inner adjustment member 16 combination with
respect to frame connection plate 14 is effectuated by rota-
tional movement of inner adjustment member 16 with respect
to frame connection plate 14. In this manner, the height
dimension H; of apparatus 10 may be selectively modified
through the rotation of inner adjustment member 16 with
respect to frame connection plate 14, which, due to the heli-
cally threaded coupling among inner adjustment member 16
and frame connection plate 14, results in relative axial move-
ment between inner adjustment member 16 and frame con-
nection plate 14. Such relative axial movement acts to adjust
the height separation between vehicle frame 8 and the asso-
ciate vehicle wheel assembly. In the event that height dimen-
sion H; of apparatus 10 is selectively increased through the
operation described above, frame connection plate 14 trans-
mits force to spring housing 4 of vehicle frame 8 to effectuate
a desired degree of raising thereof relative to the associated
vehicle wheel assembly 2.

In some embodiments of apparatus 10, a shield portion 78
extends outwardly from plane “C” of coil spring brace plate
12, and preferably perpendicularly outwardly therefrom. In
operation, shield portion 78 depends downwardly from brace
portion 92 of coil spring brace plate 12 axially into the open
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core of coil spring 9. In such a manner, shield portion 78 acts
as a locater feature for positioning coil spring 9 against brace
portion 92 and circumaxially about shield portion 78.

A pass-through jam nut 94 may be provided to selectively
lockingly secure the combination of coil spring brace plate 12
and inner adjustment member 16 at a desired axial position
relative to frame connection plate 14 along axis B. In one
embodiment, jam nut 94 threadably engages with second
engagement portion 64 of inner adjustment member 16 to an
extent at which jam nut 94 engages, or causes another element
to engage, inner bearing surface 91 of coil spring brace plate
12. Such engagement develops a frictional resistance to the
rotatability of inner adjustment member 16 relative to frame
connection plate 14 by forcing the threads of first engagement
portion 62 axially against the threads of threaded portion 58
of frame connection plate 14. The frictional resistance effec-
tively prevents relative rotation among inner adjustment
member 16 and frame connection plate 14, and thus arrests
change in axial separation between plates 12, 14. In the illus-
trated embodiment, jam nut 94 includes a hex-head portion 96
and the cap portion 98 for engagement with inner adjustment
member 16 and coil spring brace plate 12. Cap portion 98 of
jam nut 94 may be threadably received about and engaged
with second engagement portion 64 of inner adjustment
member 16. In particular, cap portion 98 may be brought into
engagement with inner bearing surface 91 of coil spring brace
plate 12, as described above. Jam nut 94 may, in some
embodiments, comprise a single unitary body, wherein rota-
tion of hex nut portion 96 correspondingly rotates cap portion
98 to threadably rotate with respect to second engagement
portion 64 of inner adjustment member 16. Though the illus-
trated embodiment of jam nut 94 includes a hex-head portion
96 in the general configuration of a hex nut, it is contemplated
that other configurations may be employed to engage with a
wrench or other appropriate tool for imparting rotation to cap
nut 94 about second engagement portion 64 of inner adjust-
ment member 16.

Cap portion 98 may preferably have a height dimension H,,
that is equal to or greater than a height dimension H of shield
portion 78 of coil spring brace plate 12. In such a manner, cap
portion 98 may operably be in pressing engagement with
inner bearing surface 91 of coil spring brace plate 12 while
hex-head portion 96 protrudes beyond a plane “D” transvers-
ing in the outermost extent of shield portion 78 at lip 79, so
that a wrench or other appropriate tool may easily access
hex-head portion 96 of jam nut 94 while cap portion 98 is in
operable juxtaposition with inner bearing surface 91. More-
over, hex-head portion 96 preferably includes an axial aper-
ture 99 that communicates with chamber 97 of jam nut 94 to
form a continuous axial passageway through jam nut 94.
Aperture 99, and the continuous passageway, may preferably
be sufficiently large to permit a rotational tool to pass there-
through. An example rotational tool useful in the present
invention is a socket drive for engagement with axial opening
68 in second engagement portion 64 of inner adjustment
member 16. A particular example rotational tool useful to
engage with axial opening 68, as described above, is a 0.5
inch square cross-section socket drive. In such embodiments,
a diameter D; of aperture 99 may be between about 0.7 and
2.5 inches, and more preferably between about 0.75 and 1
inch.

Due to the high loads and stresses that may be placed upon
apparatus 10 in operation, it is desired that apparatus 10 be
manufactured of strong and durable materials, such as, for
example, stainless steel or high-nickel steel. Other materials,
however, may be utilized in the fabrication of apparatus 10, so
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long as such materials exhibit adequate strength and durabil-
ity properties desired by the end user and/or by the manufac-
turer.

Apparatus 10 of the present invention, as described above,
provides selective adjustment of suspension height (as
defined between vehicle frame 8 and the associated vehicle
wheel assemblies 2) while apparatus 10 is in a mounted,
operating condition, such as, for example, between coil
spring 9 and vehicle frame 8. Moreover, such selective adjust-
ment may take place without disassembly of coil spring 9
from spring housing 4. In some embodiments, the selective
adjustment may enable a range of up to about 5 inches of
added suspension height. Such a range, however, may be
modified as desired per application. In particular, certain
embodiments of apparatus 10 may provide more or less sus-
pension height adjustment than described above.

In one embodiment, apparatus 10 may be mounted to a
vehicle by first removing coil spring 9 from its connection to
the vehicle frame at spring housing 4. Frame connection plate
14 is then secured to spring housing 4 of vehicle frame 8, as
described above. Inner adjustment member 16 is then thread-
ably engaged within adjustment member engagement portion
54 of frame connection plate 14 to a desired extent of suspen-
sion height adjustment. Coil spring base plate 12 is then
mounted about second engagement portion 64 of inner
adjustment member 16 for positioning upon bearing surface
57 of inner adjustment member 16. Jam nut 94 is then thread-
ably engaged with second engagement portion 64 of inner
adjustment member 16 to an extent at which cap portion 98
abuts inner brace surface 91 of coil spring brace plate 12, and
presses coil spring brace plate 12 against bearing surface 57
of inner adjustment member 16 to rotationally lock inner
adjustment member 16 with respect to frame connection plate
14. Once both frame connection plate 12 and coil spring brace
plate 12 are secured in place, coil spring 9 may be installed
about shield portion 78 of coil spring brace portion, and
adjustment to the extent desired of suspension height modi-
fication may be made by coupling a drive socket wrench or
other appropriate tool to second axial opening 68 of inner
adjustment member 16 through jam nut aperture 99. Insuch a
manner, second axial opening 68 is accessible to a drive
socket wrench or other tool while apparatus 10 is in an
installed condition, such that suspension height adjustment
may be accomplished without having to remove apparatus 10
from its securely mounted condition. Accordingly, in order to
effectuate suspension height adjustment while apparatus 10 is
in an installed condition, an operator need only loosen jam nut
94 with an appropriate tool, and then rotate inner adjustment
member 16 in an appropriate direction through manipulation
of'a tool coupled to inner adjustment member 16 at an actua-
tion feature such as second axial opening 68. The adjustment
technique described above, therefore, substantially reduces
time and expense in adjusting, or re-adjusting suspension
height once apparatus 10 has been installed. As described
above, conventional devices require removal and re-installa-
tion of the entire coil spring assembly and spacer device in
order to effectuate a modification of suspension height adjust-
ment. Apparatus 10 of the present invention eliminates such a
necessity.

An important purpose of apparatus 10 is to effectuate
adjustable vehicle suspension height modification by adjust-
ably “adding to” the height dimension of a coil spring. For the
purposes of this application, the term “wheel assemblies™ is
intended to include the structure associated with the connec-
tion of a wheel to a vehicle, and specifically includes, but is
not limited to, axles, steering rods, lower control arms, and
the like.
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It is another aspect of the present invention that apparatus
10 be useful in connection with original suspension equip-
ment supplied with the vehicle from the manufacturer.
Though apparatus 10 may additionally be useful in after-
market products, it is specifically envisioned that apparatus
10 be adaptable to original vehicle equipment. For example,
apparatus 10 may be specifically configured to be operably
connectable to the coil spring assembly originally supplied
with a particular make, model, and model year automobile. In
this manner, apparatus 10 may represent merely an “add-on”
device that may be installed on a vehicle without need for
replacement or modification of existing vehicle parts.

The invention has been described herein in considerable
detail in order to comply with the patent statutes, and to
provide those skilled in the art with the information needed to
apply the novel principles and to construct and use embodi-
ments of the invention as required. However, it is to be under-
stood that the invention can be carried out by specifically
different methods/devices and that various modifications can
be accomplished without departing from the scope of the
invention itself.

What is claimed is:

1. A coil spring suspension height modification apparatus
having an axis and comprising:

a frame connection plate securable to a spring housing of a
vehicle frame, said frame connection plate having a
mounting portion extending as a flange circumaxially
outwardly from an annular adjustment member engage-
ment portion for operable placement in juxtaposition
with the spring housing, wherein said adjustment mem-
ber engagement portion includes an inner annular sur-
face annularly arranged about said axis and defining a
first channel and including a first threaded portion;

an adjustment member having a first engagement portion
that is threadably engageable with said first threaded
portion of said adjustment member engagement portion,
wherein relative rotation of said adjustment member and
said adjustment member engagement portion, when
threadably engaged, causes said adjustment member to
move axially in said first channel with respect to said
frame connection plate, and a second engagement por-
tion extending axially from a bearing surface of said
adjustment member and having an axial feature that is
configured for working coordination with a first drive
tool;

a coil spring brace plate positionable circumaxially about
said first engagement portion of said adjustment mem-
ber, said coil spring brace plate including a shield por-
tion forming an annular wall extending axially from a
brace portion of said coil spring brace plate to define an
outer perimeter boundary to an inner brace surface of
said brace portion, said annular wall terminating at an
outer lip with a first height being defined between said
inner brace surface and said outer lip; and

a jam nut for securing said coil spring brace plate to said
bearing surface of said adjustment member, said jam nut
having a first portion specifically configured for working
coordination with a second drive tool, and a cap portion
for threadable engagement with said second engage-
ment portion of said adjustment member to an extent to
be contactable with said inner brace surface, said cap
portion having a second height that is greater than said
first height, said jam nut having a second channel
extending axially therethrough to define an access aper-
ture at said first portion, wherein said access aperture
and said second channel have a circumaxial dimension
that is sufficient to permit passage of said first drive tool
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therethrough to said axial feature of said second engage-
ment portion of said adjustment member.

2. A coil spring suspension height modification apparatus
asinclaim 1, including a locater element extending from said
mounting portion of said frame connection plate for engage-
ment within and aperture of the spring housing.

3. A coil spring suspension height modification apparatus
asinclaim 1 wherein said axial feature of'said second engage-
ment portion of said adjustment member is configured to
receive a socket drive tool.

4. A coil spring suspension height modification apparatus
as in claim 1 wherein said shield portion is arranged to locate
a coil spring at said bearing surface of said coil spring brace
plate.

5. A coil spring suspension height modification apparatus
as in claim 1 wherein said first portion of said jam nut is
configured as a hex-head nut for working cooperation with a
wrench.

6. A method for modifying a coil spring suspension height,
comprising:

10

15

10

installing the apparatus of claim 1 by securing said frame
connection plate to a spring housing of a vehicle frame;

positioning a coil spring between a wheel assembly and
said coil spring brace plate, with a first end of the coil
spring applying an axially expansive spring force to said
coil spring brace plate, and secured about said shield
portion;

rotating said jam nut to loosen said jam nut from bearing
contact with said inner brace surface;

inserting a tool through said access aperture of said jam nut
to engage with said axial feature of said second engage-
ment portion of said adjustment member;

operating the tool to rotate said adjustment member to an
extent sufficient to axially move said adjustment mem-
ber with respect to said frame connection plate by a
determined amount; and

counter-rotating said jam nut to tighten said jam nut into
bearing contact with said inner brace surface, to an
extent that rotationally locks said adjustment member
with respect to said frame connection plate.

#* #* #* #* #*



